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THE SYNTHESIS OF 1H-PYRAZOL-4-OLS FROM 2-(2-ALKYLIDENEHYDRAZINO)ACETIC ACIDS 

Garry M. Pilling, Rebecca H. Bell, and /Robert E. Johnson* 
Sterling-Winthrop Research Institute 

Rensselaer, NY 12144 

Abstract: A new general method for synthesizing lH-pyrazol-4-01s by cyclizing 
2-(2-alkylidenehydrazino)acetic acids with acetic anhydride in pyridine is 
reported. 

The synthesis of lH-pyrazol-4-01s has only recently yielded to a general 

approach. 1 In that synthesis, la-pyrazol-4-01s were prepared by the acid cata- 

lyzed condensation of hydrazones with glyoxals in poor to exceptional yields 

(14-100%). Prior synthetic reports, though practical for specific substitution 

patterns, were compromised by a lack of generality 2-9 and regiospecificity. 8,lO 

We have discovered another general synthesis of lH-pyrazol-4-01s that 

gives improved yields in certain examples (see Table I) and thus is complemen- 

tary to other syntheses. This method is based upon our observation that acetic 

anhydride in pyridine will induce cyclization of 2-(2_alkylidenehydrazino)- 

acetic acids 1 (Scheme I). 

Scheme I: 0 
0 II OH 

Generally, the precursor hydrazones 1 were prepared in 56-76% yields by 

the method reported for 1 (R1=CH3, R 
2 3 
=R =C6H5) '1 by alkylation of the appro- 

priate hydrazines with 2-bromoacetic acids, and then condensation of the 

resultant hydrazinoacetic acids with aldehydes. 

The preparation of 2 (Rl=CH3, R2=R3=C6H5) was by the following procedure. 

Other examples of structure 2 were prepared in a similar manner, and their 

yields and melting points are presented in Table I. The intermediate acetates 

3 were not isolated, but were directly converted to la-pyrazol-4-01s 2 by mild 

basic hydrolysis. 

A mixture of 30 mL pyridine, 2.1mL (0.22 mol) acetic anhydride, and 0.9 g 

(O.llmol) anhydrous sodium acetate was stirred at room temperature for 15 min. 

(The sodium acetate was used only if the hydrazone 1 was a salt.) Addition of 

3.0 g (0.010 mol) 1 (Rl=CH3, R2=R3=C6H5) HCl was followed by heating the 

magnetically stirred mixture on a steam bath for one hour. The volatiles were 

removed under reduced pressure , and to the residue was added 50 mL MeOH and 5 g 
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K2C03. After stirring this mixture overnight, 50 mL EtOAc and 50 mL Ii20 were 

added. The aqueous layer was brought to pH 8 most expeditiously by adding 3g 

HCl to pIi 5 and then back titrating to pH 8 with solid NaHCG3. The EtOAc layer 

was separated, dried (MgSG4) and concentrated to give 2.5 g of a solid which was 

crystallized from CH3CN to give 1.93 g (77%) of 2 (R&X3, R~=R~=C~H~). 

TABLE I: Preparation of lH-Pyraxol-4-01s 2 from Hydraxones 1 

OH 

Rl - 

cH3 

cH3 

'sH5 

'sH5 

'sH5 

'sH5 

'sHS 

R2 R3 - - 

'gH5 'sH5 

CH3 'sH5 

'sH5 cH3 

'sH5 'sH5 

HCO H 

C6H5C0 H 

CGOEt H 

l.N-- 
R 

% yield E 

77 173-174 

38 156-157 

73 146-147 

63 154-156 

75 143-146 

76 105-106 

85 71-75c 

lit. 

% yield 

86a 

15a 

35a 

7oa 

42a 

84a 

d 

aReference 1. b L. Wolff, A. Luttringhaus, and E. Fertig, E., 

CRecrystallised from EtOH, mp. 83.5-85°C. dNo yield reported. 
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